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ATG AAG TOG OTA ACC TIT ATT 

1: met lys trp val ilir phe ile 

-20 

OCT TAT TOC AOG GJT GIG 7TT 

16 ala tyr ser aig gly val phe 

-5 

GIT OCT CAT COG TTT AAA GAT 

31: val ala liis arg phe lys asp 

TTC GIG TIG ATT OOC TIT OCT 
46: leu val leu ile ala phe ala 

GAA GAT CAT GTA AAA TTA GIG 
61: glu asp his val lys leu val 

ACA TCT GIT OJT GAT GAA 1CA 
76 flu- cys val ala asp gJu scr 

CAT AOC CIT TIT cga GAC AAA 
91: his Uir leu phe gly asp lys 

GAA ADZ TAT GOT GAA ATG OCT 
106c glu Qu lyi gly glu inel ala 

GAG AGA AAT GAA TOO TIC TIG 
121: glu arg asn glu cys phe leu 

CIC GGC GGA TTC GIG AGA OCA 
136 leu pro arg leu val arg pro 

TTT CAT GAC AAT GAA GAG ACA 
151:" phe his asp asn glu glu thr 

ATT OOC AGA AGA CAT OCT TAC 
166 ile ala aig aig liis pro lyr 



TOC CIT CIT TTT CIC TTT AOC TOG 
ser leu leu phe leu phe ser *«er 
-13 4 -10 

OCT OGA GAT OCA CAC AAG ACT GAG 
arg arg asp ala liis lys ser glu 
1. 

TIG G3A GAA GAA AAT TIC AAA OOC 
leu gly glu . glu asn phe lys ala 

CAC TAT CTT CAG CAG TCT CCA TTT 
gin tyr leu eln gin cys pro phe 

AAT GAA GTA ACT GAA TTT OCA AAA 
asn glu val thr gJu phe ala lys 

OCT GAA AAT TOT GAC AAA TCA CTT 
ala glu asn cys asp lys ser leu 

TTA TOC ACA GIT OCA ACT CIT CUT 
leu cys tlir val ala thr leu arg 

GAC TOC TCI' OCA AAA CAA GAA OCT 
asp cya cys ala lys gin glu piu 

CAA CAC AAA GAT GAC AAC OCA AAC 
gin liis lys asp asp asn pro asn 

GAG GIT GAT GIG ATG TOC ACT OCr 
£lu val asp • val met cys llu* ala 

TTT TIG AAA AAA TAC TIA TAT GAA 
phe leu lys lys tyr leu tyr glu 

Trr tat go: ccc gaa ctu lit tic 

phe tyr ala pro glu leu leu phe 
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j& jj £ js 

— . AJflL^fSgficDNAWSE^: 

(1) AKJFF*fflJ&& kna tijfltt 

^BSTrizolRNA ^SAJ&flf *!HI6+#I 

H& RNA ; 

(2) pre-HSA cDNA £$fR PCR ft*b$T*i 

*R*a*P^HSASH5 , JKi3 , *#3?a, iSStSlto:' 

5 1 #1 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3 ' 

5 1 tJ 2 : 5 'CGGGATCC ACCATGAAGTGGGTAACCTTTATTTCC 3 ' 

\>m%L&)Ajft&mm& rna &n&&mA$Lm&w& 

pre-HSA cDNA , 

(3) ^ft*IjiW*S 5'3fc BamHl ft-S-^ ATG ZfiJIiAT — St 
Kozak Jjsfll 5'CCACC3\ 3'J»»tt3tH«I^±afB^— EcoRla ft 

Zl, HSA 3EE#rfS3MW# ( Pichiapastoris ) 

(1) Sffl*jtjffi«[ pPKQ-HSA tfjfaji: 

# PUC19-HSA ?immfr* pre-HSA *H Jf^E jfq £c<?*I 

1 2Kb #J 

pre-HSA *H0i&tf IS^/B^Bt^ pP!C3.5K 3ti£g£ft&&, $f 

4k£.co// tgi m%&mm, ^^nmm^m^^m. %m 

ffimMfeffl&JftftL DNA . FfinfiLfiL DNA ffi BamHl *P £co/?I 3XgS#3 
pPKQ-HSA . 

(2) ^&>©3ft pPIC9-HSA ft pPIC9k-HSA WftJt 

31*3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3 ' 
fifim 3 fP3I^J 1 M. PUC19-HSA ± PCR frig HSA cDNA g& 

tipPIC9 0|«fe££, WL E.coli TGI Aft^ttM. 

■ATtoIfl £co/?15RB|^J|a^-^^fi*a^3|4 P PIC9-HSA , 

jk 4 -t^ Mom EcoRmmmm^mmm.^m, mttm 

it^SDNA , 5'AOXl primer fq 3'AOXl primer (I nvitrogen ) , 

•mfcrnRmm. hsa cdna mmm n. m^^^^iEmmmm 

%. *2$'J/?3&iE#3 pPIC9-HSA BamHlfil EcoRlMWX®^ 

HSA ^S|WISS^&tJ PP1C9-HSA M&ffl BamHYm EcoRlM 

®#®^ HSA SE^S, -*5ffl*HI^BI«J«IpPIC9kMe:^, 



M®M&n&mm dna , mmm dna $ mow EcoRmmw& 
ppic9Ic-hsa . 

(3) MJBStt pPKQ-HSA $ftt«jg#*ffl]!& GS1 15(his4Mut *) 

pPKQ-HSA 5fq pPIC9k-HSA ffl Sfafl^ 
ftflI|W)«ttft. |bW«F£8 P PIC3.5k ft pPIC9k Jffi&;fB|iJfltg||&: 
m/Utitt\&®fr#®®=mm7k*. mm Invitrogen, Pichia 
Expression Kit Instruction Manual (Version EXfr&Ekff ft GS1 15 *B 
AS, ifc^^J&ft G418 ft YPD mm*m G418 ttttWK 

*2 MD ¥«3s:iE his+^g!^ GS115/HSA £*l;£g| 

S1B119. 

(4) li^H pichia pastoris GS1 15/HSA S1B1 19 #c*fflJllft3li£ 
J»jH|f j£ttj» GSl 15/HSA M*fflM£# 3ml YPD «<f , 30 C 

300rpm ff ^ 0.2% - 0.5%^ftji^# 50ml BMGY.30 » 

300rpm i£#M OD 600 4-7 . %'b*tfoMfrMrf 15ml ^01$ BMMY 
2 20-30 -CM^#ig#, $24hrta¥8li!|0.5ml/L. ^ 
B*&#> @ 4 TC^L>, flPA PMSF M ImM , - 20 r&#; 
H> Hi* HSA 

W 2L ^Mi3f-^^^^|^iffl^^ffi|Sii§^^* 10KDa-50KDa 
tt + £*f tlttfifcifflrj 1 50KDa tt&jfiftttttttST 0.2L 
HSA 95 % ; 

(2) lftfiftif 50 Vfc&fs, IMA 3 732 $1R 

(3) pharose B^S^ 

»^*#a*lftfe«flif*+inAlflfr(NH4)aS04M 20 
(NHOaSO^fttt Phenyl-Sepharoseft, ±#/M¥ffttft«Mftd] 
ft OD 280 <0.01 Jg&ffij-kftlft, HSA gfc, 

95%; 

<D?C HSA %mm$LM - Sepharose $!|&: & 1 flr*#&*g£g£ 
jftgft HSA faft. - Sepharose HSA . ilfcdift#tfE HSA 
JflftWAifcXBMW. ^tolg^ffi 1993,9(l)69-73]^f)*^^HSA 

ii^tSS^^'f Sepharose; 

iKT **5feiRWfi«jSail**HSA, H]lBc^>98%; 

(5) jg^J3Jiife 

vS%i&lg> 99%|ftHSA , ®i\k$L> 98 % ; 



ttittftjgtt hsa mmK^m^mnm hsa # P n 0 „ 

— ft/B^ tSUPJSSfc 1 flrakfr&fiMft CGMCC No 0349 . 



Jtflfgij^BW ( Pichiapastoris )W&&1fotofa&* &&Wftffl&#>. 
AUJLVifS^fi ( Human-Serum Albumin, HSA ) ^jfiHfc+ftg 

^«RfeMA*rf£, i&Tr&Ufcj&ffctt^ 7KW^ajjfiL, 
Xt&«S3fiA#ffift8ltfJ. ftM5tt**Ktt. fi*^AJftL***PR. 
XE^M^OT^&tJ^E^^i'J^^^^^ia. *t HSA |^bW& 

hsa, Bjhftttfi. ffifefi#Wft*iat*aWSfillttW»*iaii. 

HSASHa«|A«. «L*tt&a*fflfT«ifc- 
( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) AMlttMii HSA 

^i*WeW7%, IBA^-^-HSA^A*-^, {feti^Hff 

&$BU*J&. *S^^F^ii. HSA^ffi^B^flXikB^+ft^fcl: 
ft 1 '/.lESia. ftJl&l*l3t&> S^^f - fiLAL ( Linulus 
AmoebocyteLysate &fc£&l3*£& HSA SE&E 

»T«^B3f^ C Pichiapastoris ) tft&&%mit&tYftW>M> 
A#*»«*iiil*««SflSlPrevatl, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]i^^ HSA ffi 

##&a> ^.mm^m^~M.mmmm^^. 

#£m^jj&iafrft*W*h#*&3t& hsa . iiffl^fjtaiWiftSS:^* 

ttftXEfcWffiW&fcl HSA . 

DNA £/St3WPJ&. Klenow K&&1MftBi1fteMtotoW*# 
ftGlBCOBRL ^^J/^gp. pPlC9, PicWa pastoris GS 1 1 5(his4 Mut + ) 
ft Invitrogen j^fi , DNA J? WJj^itfftJ^P Trizol RNA 
ftJ^Jlil Promega^^J, YNB ( W/O amino acid ) Rijg D1FCO 



+ BAJfiLrjt&S6cDNA«J&&: 

jsjw Tnzoi rna tommtmmrfe. hK^rnxmnmrn*® 

&& RNA ; 

2 . pre-HSA cDNA £j&ft PCR ft£hfT*g 
^e^»HSAS@5'ffl3'^^iJ, iStitSItt: 

51% 1 : 5 'CGG AATTCTTATAAGCCTAAGGCAGC 3' 

31*812: 5 'CGGGATCCACC ATG AAGTGGGTAACCTTTATTTCC 3 ' 

^ttttft>jrattliei& RNA DNA 

il&§lttl 1 ft §14*1 2 pre-HSA 

cDNA . 

3 , PCR pre-HSA cDNA faff ?>Ji&iIE 

Jgjffi klenow PCR j^ffi klenow 

WSR^Wh^F.-W/itfirlBltt^HF^*- PCR j^ig Stool 

Btttftl PUC19 J?f»aE^«l«rflS£co/iTGl 0£& 

DNA , BmffltiL DNA ffl ftamM ft £co/?I ^B§#l W^ftlM; 
^ PUC19-HSA . f&fefem PUC19 i£fr±3ltJ-W40 ft Wl , jfg|£ 
pre-HSA Mw/W. WmmztoiEmftm&ftSmmfem&Wfrft 

fl-ft^S^^, im^mftn^^B HSA ^£-gC. pre-HSA ft 

1 (pre-HSA ftK&Sfilf ?'J). 

4 , /jfff*l&S0 5'Jfr£- BamHl BamHl {fcj&Jg ATG £ 

KozakfF?ij5'-CCACC-3', j&ffl 2 ( t*J|g pre-HSA cDNA 5' 
ft Kozakff^iJ) . 3 , aft»fig^itfSW^- J Ecaia^, #JaLS 3 
( pre-HSA cDNA 3'<^/|^iJ ) . 

HSA SEIiPlM ( Pichia pastoris ) 

1 . Ht&tt&m%L pPKQ-HSA mfoj&: 

& PUC19-HSA -%MMfe$* pre-HSA SEtfl&ffl BamHl ft £co*I 
IWT. 1 %3@CII&«%»^]*S. ^fli»/ftttBtt. fttt 2Kb ft 
pre-HSA Kill %fflffiH]6I^W P P1C3.5K 

ffl^$&tt1&J^& DNA . #t#J^& DNA m BamHl ft £co*l jRgg 

w&fethmm.m%L ppkq-hsa . 

2 . &&ffi%L pPIC9-HSA fp P PIC9k-HSA ftj^Jt 
«-H"5l«b 3 : 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffl?!^ 3 ft5|#) 1 hk PUC19-HSA ± PCR JT*i HSA cDNA B& 



to P P1C9 jBttfe&g. &tt.E.coli TGI 0£&M. ft**?*?*** 

Afcolfa £co/U3m^«&££M& pPlC9-HSA , 

JgM*l DNA , 5'A0X1 primer fP 3' A0X1 primer (Invitrogen ) , 

mfemm®. hsa cdna mmmt i^^E.^%±iEmtomm 

m> Hm^v£to pPIC9-HSA BamHlft EcoRm®ft\B\&$ 

USAmmfi^ -%ffiffi|WJ6l^^pPlC9kTO^, ^KcoliTGX 

JfcftL DNA , ffinmZ DNA ffl ^fcolft] £co/?m^^^i#smj^^ 

pPIC9k-HSA . 

3 , rn.rn.mm. ppkq-hsa m it^mmmm gsi i5(his4Mut •) 

^#@£#3ti£g&ft:pPKQ-HSA ft P PlC9k-HSA & pPlC3.5K 

5Wppic9Kffi4M*. rt^G4i8tttt«H, *^*HJtmafr, Rr 
nmm&&}M®.mfo. m^mtom^m^^m. ppkq-hsa h 

pPIC9k-HSA ffl 5g/IIS|^^144t. pP!C3.5k *B 

pPIC9k ffi«[ffl^||«J«tt^, »AHtta»HiR#*»^3E»*1». 
gcBS Invitrogen, Pichia Expression Kit Instruction Manual (Version EXfc 

GSUS mm, ^^?F^fltG418tt YPD^4R, 
R| G4 1 8 ifctttt Patt^l^ , MD JRftSfcffi his+M GS 1 1 5/HSA 
*fi«*SlB119. 

4 , M^lt Pic/iw GSI 15/HSA-S1B1 19 fom&to^it 
mm&ftto GSI 15/HSA 3ml YPD 30 'C 

300rpm i£#££&, #1^ 0.2% - 0.5%&#S&# 50ml BMGY,30 *C , 
300rpm ig#M OD 600 4-7 .ft.O»Bcai®teSrf 15ml ^Mto BMMY 
Jg^ffltf 3 , S 20-30 TC«0c^J&#, #24hr*n¥^M0.5ml/L. £ 
f«#, g 4 -C^Cs ±*jfflnA PMSF M ImM , - 20 *C&# 0 20ml 
±fa?£& 10 % SDS-PAGE %^»T^ffi»!6, ^HS^^i: 

67KDa«P&%^a^*. *US4. ( SDS-PAGE HSA ) . 

(I:24hr &»«[,n:48hr^#jK, Ill:LMWSfi^Jt ) Westen-blot ft 
tiWf&&l HSA AffiJStt. *ttfc»«lj£±»*+ HSA £ 

S, *0|*I5. (^%^iiJ^HSA^-ffi) (1: ^JtHSA<500ug/ml,Il : 
HSA300ug/mI , III: HSA1 00ug/ml,IV : #?£ HSA50ug/ml , 
V-VIl:48hr ) . HSA #M£££Pl*l 6 HSA ftW 



2 HSA tm*im*l 140mg/L . 

bmmy ^immmfrfcm, vtmrnrnfrmfeMmm, hsa 
A,f-^'tt^^ ( m i.Mfctii&n hsa ^^w^pi»i). $b^^ 

E» ^£ HSA 

HSA &}ft!%mU:Z%%c£fcm, \*-k£&%%im U.S. Pat. 

5440018, us Pat. 5369020]. mmmm^mm^mmmmpm 
nmm hsa . 

HSA#&mfc2M: 

2Li&'&m%W£Bm\%£:mmJm, mmfMftTm 10KDa-50KDa 

w^mm\^^=f soKDa &}&m#fe%.mm 0.2L 

HSA > 95 % ; 

50 *C^jg^, jtoA 3 % ^ft^gJc 732 m^^B 

^aM^^fe^?s^^Aia^(NH4)2S04i:M^ 20 

! M, MtxL20 %(NH 4 ) 2 S0 4 f 1 #ft Phenyl-Sepharoseft, _t#^ffi 
HSA 95%; 

(l)^HSA£g^£J;Ul.-?jf - Sepharose M'J&: * 1 . WWfom 
fcWWLtiii&Ji HSA - Sepharose VM&£ HSA . yiHtti^^j^c HSA 

®%wM£xm&m> ^xm^m 1993,9(1)69-73]^ 

Jftjfc HSA ^^^^J^WJrLJfiLHIiiilSiai^^ Sepharose ±; 

(2yj&wmm%ttmm7k&mmmxt "Jt hsa ^m&iiUiL 

»" a»Lil^ge^gP^HSA , 0«>98%; 

5 , iiKt 

JHF^fPM^fStmSa^^fB^^* lOKDa ^^ff^jg^HI 

nlf»*6£ > 99%#J HSA , 0 W > 98 % ; 
6, jt^&i^ 

JKifeJ&W HSA^JKJtS^^TtffcWSS HSA#p D n . 
&*£W'J]feW%&} HSA ^ 10 % SDS - PAGEg£JfcE&&, ^ 

( SDS-PAGE ftVrWit&l HSA ) . 



GS115/HSA-SIB119 , i^EftJRESfrlS^lW^ Pichia pastoris , 

e ^ 1998 ^5^5 "*m'®k®mw&mmm£%mmmj 

^'fr" , filjfcti-?-* CGMCC No 0349 . 

£Sfe0»J 1 pre-HSA cDNA #J$f# 
2 ^AfffFffllS, ^JSTrizol RNA 
AJ5£JJT*fflJ® RNA . tB&£*P^& HSA ^0 5'fP 3'3ftJ?7!|, 

l£it3ltl ( Primer ) *nT: 
51% 1: 5' CGGAATTCTTATAAGCCTAACGCAGC 3' 
?| #J 2: 5' CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

u&$ktf}Ai&jftmm& rna pcr 

pre-HSA cDNA . PCR fc&fc&0mXM ( Scharf S. J. , In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) j£fr. 

94 °C » 45 

55°Cit^l^#, 

72°CE# 1#30#, 
#40>MiJF, ft^72°C^iaiO^. PCRj^ttlSl %^flg*%» 
»/ttttJHl&|e|i|fc. ^ 5'^ ifetfM , ft 

PCRj^^J. 

&M klenow ^S5BS«#^ffl^, ftBiftft PCR klenow 

lul 
3ul 
1. 5ul 
0. 5ul 
5ul 
4ul 



w±a*&«b 21 -c&& 5 /jNttf . ?m&mrw&4t & con tgi $g 

DNA . ffinm& DNA ffl ft] £c<7*I Rfl*«J*3#££tBfifflJ!£|fc 

PUC19-HSA . 

2 3ti*J^*& pPKQ-HSA Wt*I3t 
W PUC1 9-HSA SEfettfr* 1 pre-HSA SB^Sffl Aw/fl *P £cctfl 



PUC19 ( .Stefl/tfJ ) 
5 xj£j&^« 
T4 DNA i£&SI(lu/ul) 
/(lu/ul) 

PCR 



5 



JRHWT. 1 2Kb [ft pre-HSA £0^ 

15. 0iRM-S^fflfflPIII«lttpPiC3.5K*jittflcji«, &&&£*n 

T: 



l^±?I£tl 21 1C j$« 5 /JsBvf„ J9f«jiaE|£^t||Hk A co/j TGI tf£ 

DNA . #r»/S*fe DNA ft BamHl ft £c<tfl ;Rg&lZJ^;£t#£*&mtk 
pPKQ-HSA . 



«tt3l4MPT: 

3 : 5' CCCTCCACAAAAGGGATTTGCGAGAAGAAAATTTCAAA 3' 
JlSltl 3 ftSI^J 1 ( JaL^JMI 1 )hX PUC19-HSA ± PCR Tig HSA cDNA 

jts, i . ®m&mm\B\i& pcr j*t&, ^ xh 0 \ ft 

ecor\ mmm, ^fflmmww ppk9 m%L&tg,&m&im%m 2 . 

£&rVQftlt E coli TCI ^«*sm^pb 

ttjfcft. 3fUfl*S#P»fH#/£«[ DNA .#H#J^& DNA ffl JAoI ft icctfl 
3KB&#J#j£&£l;£&M® PPIC9-HSA . 

% 4 >H2 xho\ ft ^es^^^^^wm^n. 

U & Jfc %L DNA , % m 5'A0X1 primer ft 3'AOXl primer 
( Invitrogen ) , 'U^fiMM^ HSA cDNA SSJf^J. W\J¥3jfe& 
HS Promega I'JJ?i^J^£||;fr&„ ^WH^^iEfilMTO*g. 

P PIC9-HSA Jfc®.m BamHl ft SS^IU^ HSA 

& DNA . JjJrM® DNA ffl Xhol ft ^BS^^t#S*M^ 
pPIC9K-HSA . 

«#!J4 ^ii^^4t^#^#GS115 

pPKQ-HSA ft pPIC9K-HSA ^»Jffl 5WI §5 
BglU H^^144t, I^B*)fo£$ P PIC3. 5K ft pPIC9K J0t&*Bf^fi|-BJ££ 
•M. ij/^t^iiS&^tfcl^^K'K fic Invitrogen 
^SB^Tj'S ( Invitrogen , Pichia Expression Kit Instruction 



pPIC3. 5K {BamHl, EcoRl W 

5 x mmwm 

T4 DNA j£J£@$(lu/ul) 

pre-HSA 

HjO 



lul 
3ul 
1. 5ul 
3ul 
6. 5ul 



mm 3 



itffiffi. pPIC9K-HSA fafom 



ManuaKVersion E> ) GS115 %&4fc*fflJ®„ W±3£#J 5ug*£fett 

DNA 80ul G.S115 f&?mt:*fflM£, ^ffl Bio-Rad 

£&4t, «&$f4fc&#2j: 1500V, ^ 25uF, 200Q . e£ 

^^^sy^iij-^smm^^tf , ^ma o. somi vmn- 

lmol/L UU^S^, 30 TCM— /Mtf, flflA 0. 5mlYPD ( 10 g/L 

20 g/L m&B, 20g/L ffi$|f ) y§ 30 VfoM&fc. W>—^ 
i£ft'l>*Bfc±?t, ADA 300ul '?tm&M:&mit. lOOul ^^J^- 

*I*T&£ G418 m YPD ¥fe G418 # 0. Sng/nl, l.Omg/ml, 
1. 5mg/ml ) , 30 'C 3 ~ 4 ^ftPBtt&|Jfej6& MD his+^ 
£!, 30 *C 2 ^ifcPBttjE&BPfc /Vc?A/« pastoris GS115/HSA fi;£& 
G418 ft&fttt YPD 3 F«±WWttiSr|t«^A HSA g@ 

^j&£liWGS115/HSAMj£BlSlB1199HJfi^# 3 ml YPDiSf, 
30 X: 300 r/min S&flc^JS^&ft, VX 0. 2 %S#ftiPA^ 50ml BMGY 

( io g/L 20 g/L msj^, o. i m vmmwiwm. m. o , 

13.4 g/L YNB, 4 * KTg/L 10 g/L trftB ) W 250 ml i& 

IjUfl^K 30 TC 300 rpm OD...^j 4-5 . IjTS 5000 rpm fob- 4 

min.iftllKlMflcffl 15 ml BMMY( }fo BMGY ^ 10 g/L -H"iftgfe$3j 5 ml/L 
W) M : #J5%i&&} 150ml H&flK, 28 "C 300 rpm ?f#£§^. #24 
/h0t#ilD¥@l?'j5ml/L.^ 12 , 24 , 36 , 48 , 96 /MttJR#. 
4 *C 15000 rpm ^ 10 min/5, ±*f£BpjbnA PMSF M ImM, &fc-2 0 

$«fcfc|6 HSA &}ftfoP\&4k 

1 » *t HSA ftjM#J$# $ lmg/ml #J HSA ( Sigma ) ^Ift 
^£^mftM£T£^a#ftffi/SilM|fc. 0Ug$ 3 fflffl lmg/ml 

w hsa ^*K^F^<fc»iiLftjyiip!Sftft-. * 3 wnss^^^jfiL, 

2, i/iHSA-Sepharose Ah%ft&M& &Xffi ( tfcft, *P$, 
. tttlifft, 1993, 9 (1): 69-73 )$!)#^S-Sepharose 
4B &8E*!|A*jfcft HSA ifcjftLijlfffl 0. lmol/L pH7. 5 M^^i+fg 

10 ODm/ml . & 40g Jft^ftjgg- 
Sepharose 4B mfa^MA 80ml HSA ^jfiL/* 1 ^ , g 4 'C ftMgJffi 
ft. HJKffl 0. 5mol/L NaCl 3 ft HSA-Sepharose # 

g^F 160ml £ 3. lmg/ml flM8iMt#3#] lmol/L pH7. 4 Tris-HCl Wl 



tt. ^t#MfMifS?fif 0. 02 mol/L pH7. 2 $$$Jif$g (<£ 
0.9»Hft«)#«. 

3 , 3t£ rHSA n^cflf«ft«|£^ H 2%^fttt HSA ftM 
tiftJMftJBA«&£ft. .6#*E*£*ss* HSA #p a 0 ( 50- 
500ug/ral )%QWfflft&& 5ul , 120V 2 - 3 /hBrfMtJL^^Wa. 

4 , *££P*tft&*§ ft 2L fc#£B«ffl?Lg ( MWCO ) 

50000 MMm*¥£mm$immo.2L. ?onn-mmm^m^%m 
mwfi&s&R hsa %$&A*£*F&&Ab£, pra&aue 

HSA-^S^j 1. 33mg/ml . Hjitft$> 95 %. 

5, flftfe ioomi ft^£gmfln#v£ 50 vfeffiftTMIm 3.0^^ 

6 , Phenyl-Sepharose ETKtt^^S * £ *f *$ ft *fc *g 
100ml *toA®itmm®2\ 20 HSA/(NH<)>S0< igjKiffiAffi 
«E«T«ftt Phenyl-Sepharose ft, ±#^ffl 2 fHTOTOttMl. 
fttbtt+^f^rXdBtMKII^K, «&S^^7XM HSA . 
3m##r3!^, *2 Phenyl-Sepharose &g HSA gfrffcifi 10 0& 
«#90%. 

7 . A3SE*fns«f^-fk m&mftmik hsa. ^ 20ml *j- 

0. Olmol/L , pH7. 2 98S»fjg[ ( $ 0. 9%fMt4A ) «T. * HSA £ 
ItW- Sepharose 4B ^fUttflc^UA 0. lmol/L pH2. 6 #J Cly- 
HCl^^- 3mol/Lffi*[8tfp, 0. Olmol/L pH7. 2 tt&B&&*f>ft - 
0. 9%fWM#fcy&. ±&mJT s ¥-®&) HSA ( #J 25ml ) i£A HSA j£ 
fltt, fflaStff^25fe.^{fj4— HSAI^. ifc HSA SDS-PAGE 
ftMSE— £*Hfi5fc^fli 0. lmol/L pH2. 6Gly-HCl 
3mol/L gllff, 0. Olmol/L pH7. 2 " 0. 9%*WM» 

S^t. HSA HJiBc^ 98% 

8>iiJIS ^fHH«AMei)#(^30ml )g MWCO 10000 
ii^J5fi«J/hS!®aS:ISJJft&. HSA 0ife^> 95 % . 

9 , M£W&=rm hsa $ttH£&$"F#M9£J 

HSA « 



8 



TTT OCT AAA AGG TAT AAA GCC 

181: phe ala lys arg tyr lys" aJa 

ocr gat aaa ocr OCC IUC CIU 

1% ala asp lys ala ala cys leu 

GAT GX\ OGG AAC GTT ICG TUT 

211: asp glu gly lys ala ser ser 

ACT CTC CAA AAA TTT OCLA G\A 

226c ser leu gin lys phe gly glu 

ocr err. CTG act: cag aga ttt: 

241: ala arg leu ser gin arg phe 

TCC AAG TTA GTG AG\ GAT CTT 

25d ser lys leu val thr asp leu 

CAT GGA GAT CK> CTT GAA TUT 

271: his gly asp leu leu glu cys 

AAG TAT ATC TUT GAA AAT CAA 

2SGc lys t>T ile cys glu asn gin 

GAG TOO TCT GAA AAA OCT CTG 
301: glu cys cys glu lys pro leu 

GAA GTG GAA AAT GAT GAG ATG 

316c glu val glu asn asp glu met 

OCT GAT TIT GIT GAA AGI* AAG 

331: ala asp phe val glu ser lys 

GCA AAG G4T GIC TTC TTG GOC 
346c ala lys asp val phe leu gly 

ACT. CAT QTT GAT TAC TTT GIC 

361: arg his pro asp lyr ser val 

ACA TAT GAA ACC ACT CTA GAA 

376: Ihr tyr glu Uir tlir leu glu 

CAT GAA TOC TAT OCC AAA GIU 

391; his glu cys tyr ala lys val 



• ••• «*••• • • 

• ••• • • • 

• * * 

OCT TTT ACA GAA TOY ICC G\A OCT 
ala phe llir glu cys cys glu ala 

11G CCA AAG CIC GAT GAA CTT OGG 
leu pro lys leu asp glu leu arg 

OX AAA G\G AGA CIC AAG 1U1* OT 
ala lys gin arg leu lys cys ala 

AGA GCT TIC AAA OCA TOG GO\ GrA 
arg ala"" phe lys ala trp ala val 

err AAA GCT GAG TIT GTA GAA CUT 
pro lys ala glu phe ala glu val 

AOC AAA GIU CAC ADG GAA 1GC 1UC 
Ihr lys val his Uir glu cys cys. 

OCT GAT GAC AGG GCG GAT CTT GCC 
ala asp asp arg ala asp leu ala 

GAT TOG ATC TCC AGT AAA CIG AAG 
asp ser ile ser ser lys leu lys 

TIG GAA AAA TCC CAC TGC ATT GCC 
leu glu lys ser liis cys ile ala 

OCT GCT GAC TIG GCT 1CA TTA GCr 
pro ala asp leu pro per leu aln 

GAT GIT "IUC AAA AAC TAT GCr GAG 
asp val cys lys asn tyr ala glu 

ATG TTT TIG TAT GAA TAT OCA AGA 
met phe leu tyr glu tyr ala arg 

gig err. end or. aga ctt got aag 

val leu leu leu arg leu ala lys 

AAG IOC lUr GCC OCT GCA GAT (Tp 
lys cys cys ala ala ala asp pro 

TIC GAT GAA TIT AAA CCV CIT GIG 
plie asp glu phe lys pro leu val 



gj 1 ^ 
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GAA GAG err CAG AAT TTA~ATC AAA CM. AAT TGT GAG GT TTT GAG 
405: glu glu pro gin asn leu Ue lys gin asn cys glu leu phe glu 

CAT, CTT GGA GAG TAC AAA TIC GAG AAT UT, CTA TTA GTT OTT TAG 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg tyr 

ACC AAG AAA GTA CGC CAA GIG TCA ACT GCA ACT CTT GIA GAG CTC 
45d thr lys lys val pro gin vaJ ser Uir pro thr leu val glu vol 

TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TCT AAA CAT OCT 
451: ser arg asn leu gly lys val gly ser lys cys cys lys Ids pro 

GAA GCA AAA AGA ATG COG TGT GCA GAA GAC TAT CTA TCC GTG GIC 
406 glu ala lys arg met pro cys ala glu asp tyr leu ser val val 

CTG AAC CAG TTA TGT GIG TIG CAT GAG AAA AGO OCA GTA ACT GAC 
4S1: leu asn gin leu cys val leu lus g| u j ys ^ pro ^ ser 

AGA GIC ACC AAA TCC TGC ACA GAA TCC TIG GIG AAC AGG GGA GCA 
4% arg val thr lys cys cys thr glu ser leu val asn arg nrg pro 

TGC TTT TCA OCT CTG GAA GTC GAT GV\ ACA TAC GTT CCC AW G\G 
511: cys phe ser ala leu glu val asp glu Uir tyr val pro lys glu 

TTr AAT OCT GAA ACA TTC ACC TTC CAT OCA GAT ATA TGC ACA CTT 
52& phe asn ala glu tlir phe thr phe his ala asp ile cys thr leu 

TUT GAG AAG GAG AGA GAA ATG AAG AAA CAA ACT CTA CTT GfT GAG 
541: ser glu lys glu arg gin Ue lys lys gin thr ala leu vaJ glu 

CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAV OCT 
553 leu val lys liis lys pro lys ala U\r lys glu gin leu lys ala 

GTT ATG GAT GAT TTC GCA OCT TTT GTA GAG AAG TGC TGC AAG OCT 
571: vol met asp asp phe ala ala phe val glu lys cys cys lys nla 

GAC GAT AAG GAG ACC TGC TTT GOT GAG GAG GOT AAA AAA CTT GTT 
59S asp asp lys glu thr cys phe ala glu glu gly lys lys leu \nl 

GOT GCA ACT CAA OCT CCC TTA GGC TTA TAA 
60\: ala ala ser gin ala ala ku gly leu • 



mi « 
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5' GGA TQC AOC ATC AAG TOG OTA AOC TIT ATT TCC CTT CTT TTT 3' 
^ ^ met lys trp val thr phc ile ser lfcu leu phc 



BamHl Kozakseq. 



5'— GOC TTA GGC TTA TAA GAA TIC OG— 3' 
ala leu gly leu • ^ 
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